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ABSTRACT

.This feasibility study was made to determine the
impact of agencies and organizations that review and apply codes and .—
standards to new construction and major renovation projects affecting
the apility of colleges and universities to use and conserve energy.,
The Prograe involved a survey of four representative
states--California for a'moderate clipmatia. Maryland for a moderate
climate, Michigan for a cold climate, and Texas for a varm climate.
Within each state, four institutions wvere analyzed, one from each of
the follovwing types: two-year public community or juniocr college,
four-year public college, public university, and four-year private.
gollege or university. Among the conclusions are that the process of
planning, design, and construction varies widely and has an )
undetermined impact on energy use and conservation; that public
agencies and organizations iampact by interpreting and applying
specific codes and-standards in use; and that the univeristy or
college physical plant director or facilities planner has an impact
through application of written construction guidelines or established
practices during the process of planning, des%gf, and construction.
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NOTICE
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' > Intzod’ucsj.on' . - \ )
misorqaoqi-t is a feasibility study to detenmm the impact of -
administrators, agencies ox,organizatiofis Yho review building plans
on the ability-of colleges and wuiversities‘to\ﬁs.e a.m.i'qonse.rve N
The study was ,mltlated\by the Division of Biilding and Cammmity
Systems of the Energy Research and Development Administration (ERDA)
and by the Joint Canmittee for Energy Comservition and\Schools,
established November 22, 1976. David Pellish, Director of the
'Divisionjof Building and Commmity Systens, and Howard Ross, Program
Manage.r,haveadninisﬁeredthis‘stiﬁy, - . ~
The study was conducted and this report was prepared by the Energy
, 4 Cammittee o£ the Association of Physical Pla_glt Administrators of
Universities and Colleges (APPA). To gain a nabiohal petspective vital
to t'rrarstxﬂy, the APPA Energy Cammitteé worked cloSely and coordinated
with the American Council on Education (AéE) anglti'teNati.onalAssod.ation
| ' of ollege and Business OFficers (NACURO), ashfelfow members of the -

~

3




< z
A3 N ’ . J !
- K 4
2 /'
)
\ !
’ ’ \ . « . '\3 13
-4
Table of Contents . | ¢ - Page '
»
’ ' Number
Introduétion L I
Table of Contents / ' B 3 /
. / . Al . \
Program Objective . 1
Recamendations . ’ 3
Conclusions . , . ‘ ' 5.,
Table I:. Variations in Federal and Selected . ]
. State Standards - 6
. Table II: Variations in University and College ,
Construction Planning Procedures
and Design Guidelines - - , 7
Overview to Conclusions " . 8
Support Evidence for Conclusions S f ' 9
Suggestions for Further Study . : S
List of Reporting Institutions 23
Bibliography | v R
4 ' [ . \ .
Acknowledgements ' . ™7
. ) )
, - )
> ( E\ g A}
’ v K, ‘




' ' . ﬁl;méram(bjective )
. The Assoc.latlon of Phys:.cal Plant Aduinistrators of Universities  ~
> and Colleges (Z\PPA) was asked to ass:.st the Energy Re5ea.rd'1andDevelopn‘ent
Adm.nlstratlon (ERDA) in a feasibility study to determine the impact of.
agencies and organizations which review and apply codes‘and stindardd to-
new construction and major renovatlon projects affecting colleges' and
S miversities"’abilitytouseandé:onse:ve'energy. ‘
| ‘ To assure cawpliance of pIO_‘]ect activities with ERDA's defmed
| objectlves, close liaison has been mamtalned with the American Assocnatlon
of School Adnnustzators, which is conducting a similar study for tlle
elementagy and secondary education sector. '
' A qglestionnaire wes prepared, setting forth two theoretical models —
Major Bul&dmg exoeedmg $2,000,000, and a Major Renovation exceeding
$100, 000 S and used ‘as a ba51s for information gat‘nen.ng
’Ihe program 1nvolved a survey of four representatiye states:
Q) California - moderaté clinate, West Coast; (2) Maryland - moderate
climate, East Loast; (3) Michigan - cold climate/heating reglon, North;
- and (4Y Texas, - wamm climate/cooling region, South. o
" . Within each State, four institutions were analyzed, one fram each
of‘ e following types: (1)_ two year public c&mmity or ,junior college;
(2; four year p;blicacollegéf (3) public wniversity; (4) four yea.r private
_ college/miversity.. RO | MR
The recomendations and conclusions of the surveYljare contained in
“the E:ecutlve Sumary, Volume 1. The ‘Source Data is set forth in Volume II.

»




M'HIEDTTTIATIQNCFANEXPANDEDS'IUDYPROVIDD‘E:‘
‘e Information on the. relative magnitude of )
. i | . .“i:f3~
thempacta.reasoutlmedmtheco\:clus:.m
- -" “.I ‘
® 'An examination of the specific magnitude oft
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(1) 'The pms of planning, design and: oonstruct:.on varies widely
andhasanmxdetenmned 1mpact0n energyuseandconservatlon
(Refer to Table I.)

] ¢
(2) The codes and/or standards in effect have a direct impact, but
they vary widely between jurlSdlct:LOnS and are in a state of
change. (Refer to Table IT.) )

(3)” Public agehcies and/or organizations impact by interpreting and
applying specific codes and/or standards in use.

(4) The Lmlvexsa.ty/oollege physical plant director or faCllltleS
planner has an impact through application of wr:.tten construction
guidelines or established practices during the process of planm.ng,
design and constzuctlon

(5) The academic cammmity has a varied impact, but the level of ‘that
impact is undetermined. d

(6) The archlte«:g/engmeer has an-impact during the process of planning,
design and /oonstructmn This impact varies accordmg to the
select.lon process of’ the architect/engineer and the plannmg guide-
ll{xes given to the a.rclutect/englmer.

.

(7) The source of fupds has an impact.
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VARIATIONS IN UNIVERSITY AND COLLEGE CONSTRUCTION

2
TABLE I*

PLANNING PROCEDURES AND:DESIGN GUIDELINES

) e

CONSTRUCTION PLANNING
PROCEDURES (STEPS)

LY

(B)
CONSTRUCTION DESIGN
GUIDELINES

/
msrrroriont ¢

[California State
Universities

, and Colléges (19)

I

University of

i «California (9)

@ﬁm'mmw

i Colleges (104)

’Etanford University

Towson State College

’

University of .
! Maryland

Catonsville
Cammumity College

Hohns Hopkins
University

4

-

Grand Valley State
College

Michigan State
University
fansing Canmmity
{ College

Andrews Uni,versity

flexas State
University (4)

University of
Texas (17)
r?
Tarrant County
Junior College (3)

Southern Methodist
__ University

Written manual,
used systemrwide.

Written manual, -
used systemwide,
Written manual,
used systemwide.
Written manual.

Written.

Written manual.

]

Written stepg, = .

None written.

S e
/

None written.

Written manual.
. Written steps.

None Written; uni-
versity uses own
construction firm.

Written steps, used

system-wide, for
projects $25,000+.

Written steps,
used systemwide.

None written.

None written.

_ Written, used systemwide.

Written by each campus.

'l

Vary by campus; some written.

r
Written, incorporated in (A).
None; uses manual of State
Department of General Services.

Written draf;
state

subject to
; oral

. checklist of standards.

None; intuitive guidelines are
based on past experience.
None; intuitive guidelines are
based on past experience

and University Master Plan.

“Written notes only,

not distributed.

1.

/

Written,l incorporatet\i‘ in (a).

. None, except University

Master Plan. See colum (C)

¢ .
None. Same buildings

" constructed by separate

Enterprises, Division. -

Written, used systemwide.

Written, used systemwide. ~

Written set of educaticnal
specifications only. *

Being developed.

* Based on information contained in Section III of Volume II.

~

1'menmberinparenth&se£indicatesﬂ1enmberofcmwesm,ﬂuesystan.

o

-3

&

. © .
STTPULATED ENERGY
RELATED GUIDELINES

TN
Pending state code
followed voluntarily.

Pending state code -

followed voluntarily.

Vary by district.

Separate written guidelines..

College defers to state-
(B) directs physical plant
to provide architect with
energy conservation goals.
Written.

College expects architect to
get advisory assistance from
State Bureau of Facilities.

Voluntarily includes list of
state standards in (A).

College relies on outsiée .
architectural firm.

Informal use %f\ASHRAE 90=75.

rd

List of standards provided
to architect.

Written, detailed energy
criteria.

ASHRAE 90-75 and other guide-
lines J.Acotr:porated in (B).

-~
To be included in (B).

ot




VARIATIONS IN FEDERAL AND SELECTED STATE STANDARDS:

TARLE II*

POLIOTION (COAI~BURNING FURNACES) & CLASSROOM VENTILATION/LIGHTING

’

§ .
\ ' : LR CILASSROOM IESIMN:
; . ALLGWARLE VENTTIATION LIGITING ~
EMISSION OF (cfim = cubic feet per minute ’
. Y ‘ s, PARTICULATES . per occupant) ~ (FC = Foot Candles)
FEDERAL 2 > { .
CURRENT: Large boilers: 0.1 pounds/ No uniform standard; sxb- No unifomm standard; sub-
mlllmnB'LUgenerated J&ttograntux;agencys jecttograntugagencys
| . interpretation. interpretation. .
\ FUTURE: Same, plus| standards for N P.L. 94-—385. L. 94-385¢
) @ : ers. ‘ )
CALIFORNTA
CURRENT : No statewide standard. County No state standard. dmae- No state standard. Gu.l.de-
or mlti—chty standards vary. lines for state co].leges‘ lines for state cnlleg&:
. PUIURE: Noe:pectedchange -4 10-15 cfim total air; 70 ESI FC recamended. 50
‘ B minimm 5 cfm cuthide air. {(conventicnal) FC minimum.
] . . . N
MARYLAND l
- j - - § -
| CURRENT: | Large boil 0.03 grains/ Either? (a) 10 cfm total Either? .(a) 50 FC minimm,
cubic foot of effluent. Smaller air, minimm 5 cfim outside 70 FC in example; or .
boilers: eXisting, 0.05 grains; air; or (b) Minimmm 7 1/2 . (b) 30-100 FC range (formmla
new installations, prdublted cfm cutside air. variations).
3 . <
\ .FUTURE: Noe:q:ectéddxf:ge No expected change. No* expected change?”
. MI - i & .
; - ’/ -
. CURRENT: Varies:3_(b)Federal; Miniimm 7 1/2 cfin 30-100 FC range (formula
(b) §.19-0.45 pounds/ outside air. variations) .
. 1000 5 pf effluent ) BN
. (c) case-by-tase. —
’ FUTURE: mbemo:e%ri}gax. ¥ ” 10 cfm total air; 50 FC minimun,
‘] minimum 5 cfm outside air. 70 FC in exanple.
TEXAS 20 _ \
. 4 -~ ad ~ . :
* CURRENT: varies:4 (d) | Federals] 5 cfm, 50. FC minimum,
¢ 0.3 po is/xm.]_uon BIU; .. 70 FC in exanple.
(c) by—case. . -
FUTURE: N expectid ¢hange. 10 cfm total air; 3.7 watts/square foot.?
) w0 minjmum 5 cfim outside air. /
: <

L ]

1

3

4

"

. »

Based on infoma' tion oorta)ined
|

|

in Section V

of Volmz 11,

Office of State ‘Ardnbecrt has no jurisdiction over the University of California system, the commmty

" college systan, or pz:lva{tg universities.
uuyland uses two diffi

Ned,la:gebouecsare
furnace and mode of fi
Control Commission. ‘4;

! |
New, large boilers are
vtmpenm.tsmquested[

i
”

Sk

] ‘
. . 1‘

>

twrlttmcodesforstateconstr\x:tmn ]

jecttoEPAstarﬂazﬁs a].lmaableparuc\ﬂat%forothersdependsonsneof
, with the largest subject to Spec.lflc limits set by the state Air Polluuon

.
4 .

o>

19

*

;Lbject.toEPAstandards allaﬂ:errmboﬂersharﬂledonase—by-casebasxs .
Oxﬂyexistl.ngbon.lersaresubjecttocozﬂltmn b) .




. *
,Overview to Conclusions:

A}

The many agencies and organizations

-

\

S

use in college/university construction can be readily classif

organized, (Chart I}.

.
<

CHART I: IMPACT AREAS IN THE PROCESS OF

COLLEGE UNIVERSITY

Physical Plant
Facilities Planning
Facuity
Administration
Board of Regents

3

3

Federal (HEW, NIH), .
State {Finance. Planning.

7 oun

L

Legislature)
ty (Board)

Vs

.
A

M

-

-

~

Clean Air Regulations-
City/County Building Code
Space Utilization
Life Safety Code

t

CODES

State Energy Code
State Building Code
> . Model Building Codes (BOCA, 2
ICBO. SBCC)
ASHR
Barner —

L

X

that' have bden found to impact on energy

ied and heatly
J . .

PLANNING AND CONSTRUCTION.

'DESIGN INPUT

School Architect
Prigate Firm
_State —appointed
Architect
State office or board
of Architgcts

Eedéral Ggantor-

State Bureau of Facilities
State Dept of Plannipg *
State” Firé Marshal ‘-
State Education Agéncy
State ‘Health Dept.

City or County grahtor
of building permit

“ State Air Control Board
+ State Dept.‘of Finance

State Building Commission | .

State Architect Office .

-

REVIEW AGENCY
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Support Evidence for Conclusions o
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. ’
A Q) T pcmcess of p des:.gn and construction varies widely and ) .
hasanmdetennmedmpactonene‘cgyuseandconserv{tmn . .
. \‘ l . - ¢ . ' ‘\.—.

The process varies widely anong oplleg% and uruver31t.1.es Table I B

’ -

showssaneofﬁmevanatlonsmfonnalpla:mmpmwdtmesanddeslgn )

>~

guldelmesatallthemstltutmns surveyed, togethexmththen‘armerm <
\\hlch canpus&s spec:.fy energy standa.r@s
Some J.nstltutlons have lengthy, detailed énstructw.on guldehnes &
(for e:axtple ’ Mldngan State Umvﬂ:.ty, Stanford Umvers:.ty) Same : s
" have an established step-by—step procedure frcm project conceptlon )
o th.rough catpletwn of const::;.gtmn (for example, Lansmg Ccrmunlty ‘"
. B e, Catonsv:_l]‘e Caummlty &llege) _Others have 1o fonnal guz.de- '.

le, Andrews Umvexs:.ty, Souﬁm Methodlst

\,‘

orprocedures(fbr_
;" Un.wersa.ty) ' .
0 Because;.ofﬂxe]mnﬁ‘edscq@fthlss
detemunethefullmpacttheprowsshason'eneﬁyuseandconservatmn e

rd

, it was not poseuble to

5 The pmence of\mtten procedures c;oes not in itself appear to assure
. ‘ a greatet ‘or mo; pés-Jf.tive ixrpa:ct.' ,Pmced\nes at s‘i:.::lbe college, for
a exanple, gJ.ve the faculty mre J.rfput than phys:.ca.l plant personnel into
the J.mt.Lal pmgram dosument, resul-t.mg in acadam.c Spec.lflcatlons that
h fnequex{tly act counter to energy cogservatmpsought by the physnzl .

- plantdlrecbor.»' T 4 . ‘ R - T

&
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Simil::u:ly, absence of written procedures does'r_xotlnemssari]l‘.y
lessen the mz::'éct of ~s.nergy conservation efforts. At same i titutions
(ffér example, 'Jdms.Hop}d.ns University, Andrews Umversmy)()-mlt is - ~
ctrmen tq find physical plant director (or facilities planndr) who -
has held his position. for naﬁy’years and who personally becomes Y
involvéed at all sta_ige:s J.n a project, informall; using energy—s’aving
guidelines that have proved most effective in-otfer projects.

- : k ' . R’

2

i :
(2) The godes andg/or sfandards in effect have a difect impact, but they
“Vary widely between jurlsdlct.lons and are in a state of change.

‘e

“

" Building codes and other health and’ safety standards impact directly
* by mpqsimj spegific requirements in new construction—for example, _in
111umination, \Len\tj\laticm, insulation, heating and wiring systéms-——that
affect the level pf'ezuergy use. Some Of these specific requirements are
illqus‘trated in Teble II.

Table II also suggests the wide variaticn in federal and state
s.tandards. One variation is thekev_g]; specified. For classroam venti-
lation, four different levels are shown: 5, 7 1/2, 10, and 10-15 cfm\/
Another variation is thd measurement used. Clas.sroan lighting is
variously expressed in ocmentionalfFoot Candles, ESI Foot Candles, and
watts per square féort. Allowable coal particulates are expressed in
terms. of heat generated, volume of effluent, and weight of effluent.

Where bulldlng {pemits are required—at roughly half the colleé
and universiti#s surveyed—cities and counties may introduce additional -

) &

jurisdictional variations.by requiring campliance with their own codes.
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\
Stanford University, for example, mst conply with both city and county |
codes because its‘ buildings .l‘ie in both jurisdictions. According to the
physical plant department'd "Facility Design Standards,” the cSinty
applies an earlier edition of the Uniform Building Code than _daes»the
city. 'nleciq,innnn,haéa&ptedan version of that code, ,
which puts it at variance rot only with the ty but with the state
as well. '

When federal fundé are used; different standards are applied
deperxiingonthenatxn‘eoftl‘:efacilitytobecmstmcted. General o
facilities are covered by one set of guidelines, hospital and nedlcal
facilities by another, amicarmrr&seardufac:.htl%byatmrd o
Since none of the institutions surveyed reported any current or recent
projects using federal funds, thé full extent of variations between
federal and other standards is undetermined.

Finally, the codes themselves are in a state 6f change. In the
nexg several Imnth;, state-wide energy codes will go into effect in
three of the four states swveyed. Although all three codes are based
on ASHRAE 90-75, only.Michig;n adopts it withouf major modification.
California and Texas will have different standards for illumination.
(SeeTableII) %J.leventllatlmstandardsmllbethesanemthese
three states, ASHRAE 90-75 notes énzt its recammended minimum air”
circulation levels must give way to local codes that call formore
outSLdeau: At the federal lewvel, J.nresponsetoPL 94—385 which
calls on HUD to develop an energy standard for all new -federal construc—
tion, ERDA and the three model codegmt.psa.representlymxjkmgto
adapt ASHRAE 90-75 standa.r?E. It is too early to foresee what effect

this effort will have on uniformity in state or local codes. \

44




(3) Public agencies and/or orgamzauons mpact by J.nte.rpretlng and
applying specific codes and/or standards in use.

1 4

Through the survey, it was determined that the vital impact of
' agencies outside the universities and colleges lies in agency inter-

. pretation and application of building codes and related standards.
This mpadt becames @mc:Lally inportant when agenc:.&s mst choose o

A

In Maryland, the Department of State Planning approves planning
Criteria and sets forth quidelines for space utilization. Because the

between cofflicting standards./ |

Department expressly rejects "rigid and inflexible 4pplication,” it —-
mst interpret space pla.rﬁming guicielin&s to determine the total amount

' _of space, by room use class:.flcat:.ons, at the' imlversz.ty of.«MaJ:yland

and at the state colleg@ (See Volure II, Appendix B.) 'Ihe Maryland

_ Department of Gamal Services, which is responsible for oonstruct.lon

H

and funding of all state buifflings, includes two separate building codss,

BOCA and ASHRAE 90-75, mﬂltgzprocealmal manual for design. Where thé
two codes differ, it is expectsd that the more Stringerit standard will
be applied, but this may be a matter of interpretation, requiring case
by case judgments. The line for Maryland in Table II shows the diffé.rences'
in ventilation and illumination standards between the two codes.

In California, the state building code has been amended to include

erergy conservation standards (presently’under court injunction), which
the Callforma Enexgy W and Developlmt Cammission will be called
mwapplytoallnewmn—r&sldenmalbmldmsmthestate The
‘Cammission will have to interpret the new standards, which closely

parallel ASHRAE 90-75 where any differences arise with provigions of

-

L




"the Uniform Building Code (ICBO),Lv}«rhidlisalreadxincorporatedinﬂle

stz:te building code. T 4 - (\
In Michigan, a state energy code goes into effect June 22, 1977,

which gives counties the responsibility for enforcing ASHRAE 90-75.

The rules r‘make campliance determinable in the preconstruction stage

befdre the issuance of the building permit." (See Volume II, Apperdix K.)

Since the State Bureau of Facilities monitors several other 6‘standa.r:ds

for state-owned buildings, including a state School Building coée, it is

rot ¢lear how conflicts between codes would be resolved by the two

b

juis?icdons. \
In Texas, space standards are applied con mst—pez~sq11;m—foot

~\ basis by the Coordinating Board of Tesas Collegbs, and Universities.
'The State Building Comission applies barrier-free design standards to
all school buildings. The Comnission has also been mpcmered to develop
and apply a mandatory energy standard for all new b&ldmgs the standard
is expected 'to be completed in April, 1977. Within the state's educa-
tional system, however, many public institutions are self-regulated and
thereby exempted fram campliance. At one of these, University of . .
Texas, the Office of Facilities Planning and Const ion has developed

amifonnsetofenergyguidelines which it applies ‘o every construction

proyect in the systen It also app that other public and private
mstltutlonsmmexasnaybeexatptedfmomphampelftheyadopta
reasonable matdung standard. use of the exmptlons, ‘the full role

of the State B.u.ldlng Oamuss:.on in applymg and J.nterpretmg the £ rth- .
coming state standard is unclear& j

.

e

‘
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(4) 'Ihe \mlversz.ty/college physical plant director or faCllltl%
= ,planner an.impact through application of written construction
guidelihes established practices during the process of planning,
\ o des:.gn and constmct.lon K
C _ ¢ 4 - ‘
o ,Asf Table I indicates, most of the institutions surveyed" have

written construction guldelme/s or established pracgi.ces based on

N ’ mtultlve!guldelmes which the phys:.cal plant dJ_rector or facilities
planner apphes at each campus during the const'cuctlon process. A sl:Lght
\ vvra.rlat.wnoccurs at three of the five state-mde systems where system-
o

wide written guldelmes are applied.’. In these th.ree cases, the impact

of the physical plant director is clearly not as great, but the extesit
of that impact has not béen determined in this'limited study. #

An example of {he involvehent of the campus physical plant depart-
ment is the Univers:.ty of land, where guidelines written by the
depart:nent provide the state—appomted a.rcha.té{t with dqedvzllsts of
standards and spec1flcat10ns, mcludmg energy conservatlon goals
A member of the physical plant depart:rent is des:.gnated as a Deputy e
State Inspector at_the J.mtlatlon conference on constmctlon At‘ o
subsequent stages in the process, he works mth’the State Department

//of General Semceﬂ 7 .

N ™™o exaxrples of 'institutions where no .written progedures are set
forth are Andrews University and Johns Hopkins Um.vers:.ty The physmal\
plant dJ_rector follows established practa.qes, including appllmtlon of

\ 4 .ASHRAE 90-75, that have proved benef:.c:.al in energy conservatlon programs

, .,  undertaken previously. Slrwethephysz.calplantdlrectorsactlmsat |

thesetnomversMesmeetmthmfomal reV1ew, the impact of his

- wwnttenprowdmesdependsonhlsovmexpenenceandonhwpemonally
involvedhebecaresatallstages
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Atarntherl.nstltutlm,whexethepl'nys1cal plant departmEntwasnot .
. -dlrecﬂylnvolvedlnthepmcess,thedlrectgrtoekanegatlvemewof
the procedures followed, indicating that they tend to worl; against
energy conservati%ﬁ. At:. Andrews University, ?%trﬁction i .
handled by a separate "Enterprises Dlvn.sa.on, with
physucal plant department on building speclflmtwns o

¢ A%\;ﬂxetmivemityofimas,oneofﬂ)gt}&eesysta:swiﬂlsystan-

mputfrunthe 5

wide written quidelins, #h Office of-F'acil:i.tieg Planning and Construc-
tion has writ:.ten energy gmde].].nes v;hid‘l it.applies to design at six
distinct steps in the formal process: pre—dmlgn tonference, N
Gevelopment y conceptuat studies, design development review, prepdration
of preliminary plans, abxthoriz@ltiqn of final plans, and review of final
plans.‘ ’ | ‘ [ . .

Atthem'xiversityofCalifornia,oneofﬂleuDSYSten:vahere
constrwt.lon gmdeh.nes*are gntten by each campus, Syst'an.vide

Administration capital improvements planning staff rev1/avs a project *

‘ planning gu:.de foreachproject Prel:tm.natyplans andmrk.mg !
’ e _drawmgsarerewewedbypmfessmnalardutecturalandengmeermg
staffateadmcanpusandadherexwetoenergyconservauonstandards
is ‘checked i

;‘\these examples show, the physical plant or.: facili.ties planning
directorplaysaninportantmleinthepmwcs Becauseoft-hehmted
scnpeofthls study, thefullexbentofthatmlehasmtbeendetennmed

K4
~

' ’ ' . ("\
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(5) The academic cawmmity has a varied impact, but the level of that’
impact is Tdetemmxed

At the universities and colleges surveyed, the faculty initially

has an mpa? by specifying space allocatwns, enrollment reqm:qanents

" and edumtlonal spec:.flcatlons 'Ihereafter, the faculty involvement ]

varies, so its spec1f1c level of Jmpact on energy use and conservation
could not be determined in this Lipited stuly. No institution contacted
reported any faculty-written design standards.
'Ihevarleﬂuwolvenentofthefacultymtheplannmgprocess is
shown in the following three exanples At \IWSon State College, an
academic prograffi document is prepared by the faculty group proposing a
project, before physical plant personnel becans’ involved. At Catonsville
Cormmuni ty College, by contrast, ‘the physical plant may make modifications
J.nthepmg:andocmrentwh{lethefacultylsprepar:.ng it. Under a
"team” approach speca_fled'rn procedures at Lansing Commumity College,
an academic desn heads the planning committee throughout the process and
is“responsible for the economy of the oarbleted,structure."‘~
« Elsewhere, facultyimpactonenergyuseandoonsa'vationis le;
apparent or less direct. An-example of the first is the University of
'beas Wstem wheré written procedures place the Office of Facilities
Plannlng and Construction in the sole tedmlcal advrsory role at so
many stages of the process that faculty J.nfluenoe appears minimal.
An exanple of the second is Stanford University, where wrltten;pmcedures
mclude notlflcatlon of a designated anthropology professor, who is to be
‘alerte‘d to all subsurfaoe activities," allGWed to send a mreéentatlve

during excavation, and consulted during preparation of the Environmental

e 16' 19’
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Inpact ‘Statement, for any findings of, afdaeologican historical
.s:.gm.ficanoe. In both cases, faculty impact on energy use 15\\
‘ undetermined. h i : ' '
\‘ Special mention must be made of the mtua%:wn at Johns Hopklns

' University. Althoush the physical plant department directs the
plannlng prooess marbers of\the s facu}.{ty may grestly influence
the design of laboratorles for research. The major reason for this.
faculty impact, not o yv at Johns Hopkins but also at other large
universities throughout the country, is the extensive grant programs,
which fund #e work of designated professors. éuch professors may
be in a position to imsist on certain laboratory specifications which )
run countler to e.nergy conservaticn. , This example mde.rﬁco‘res the

-

need for a level of Jmpact measurement, which a future study could*
]

. determines " \..*

(6) The architect/engineer has an 1mpact during the process of plann.mg,
design and construction. This impact varies aceording to the .
selection process, of architect/engineer and the planning guide-
lines given to architect/engineer.

—

r

The institutions surveyed illustrate different ‘procedures for |
architect selection. In Maryland, the State Department of General
Ser\}ices dppoints the architect f6r all construction projects at the ’
state colleges and at the Un.wers1ty of Mary}éd\fln Michigan, the State
Bureeu of Fac111t.1es must concur in an J.nst.ltutlon S selectlon of an
,a.rchJ.tect for a pmject uSing state funds. In Callforma and Texas,
where there is no ftate partlmpatlon lJ.n selectmn of the arch:.tect, the

-~

.
] . -
.

- .
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public colleges maintain closer.control of the outside architect. In

the California State University and Oonége Systan. for exinple, selection R ’—
‘ criteria include energy expertise. At the ];%rlvage mstltut.lons, the 1 ( ®
* selection process may be keener. At Johns l?op}u.ns Uruvers1ty, for .
B example, a spec:.al fund supports a stnngent selectlon process whlch

: mludes suhmssmn of drawings and a personal mtemew As a r&sult,

\/

the university rece.wes several quallty destgns for each project and
reta.ms close}ﬂtormg of subsequent de51gn spec1f1¢at.1.ons ’

‘ As the selection process itself varies, so, do guldelmes provided
to the ardﬁtect State—appo:.pmd architects in Ma.ryland are required
to follow a state pmwdural manual wh.1d1 J.ncludé desidgn standards. )
While the University of Maryland adds its own lengthy wr&:ten condltlons
and specifications to the state menual, Todon” }qtate College does not
do so. 'Iheardutectformnrsonhassoxmhatnnreleewaythanthe
architect for the University of Ma.tyland Accord:mg to the physmal
plant direlctor at Towson, state guidelines provided /to the architect

stress cost per square foot and fail to consider energy—usmg equipment.
tﬂ@r@\m rners in constmctlon, including low-cost
nechanical systems,, adversely qu operatang expenses angd energy
conservation capabilities.
In Michigan, state design standafds are less catprehensw; than N
in Maryland and are not mandatoxy lefenences J.n the J.nstltutlons'

ovmgmdelln@ttmssewetodetemrmetmmpactofthearchltect

At one extreme, Michigan State Umvermty has a Iengthy list 6f construc— « -
tion standards written by the university engineer. Although adherence

tQ them. is not nandatory\aay devxatlog afe reviewed with the umvermty

-
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architect and the university engi'nygp? approval. At the other extgeme,

o e

Lansmg Canﬁimty Collé;e has no written guidelines and .the. out51de .

. architect clearly plays a pivotal role. The physical plant dlrecf{) ' L-)

j ‘ reporés t.hjlt 'w1t.htn all phases, the involvemnt of the architect serve;, :

) h /.; as a monitoring dev1ce to eyaluate existing’ codes, ;regulatmns }nd - ’
< “feasn_blllty of deSlgn toncept.” (Volume II Appendlx H.) The phst.caL

plant, dlrector\att.rlbutes thl?. key ‘role to the college's retentlon of

L the same archi al for the past twenty years, contrary to common
- practices at the te ‘05 #n Michigan, which hire dlfferent(f
for different pmjects ﬁ
¢ J
- .'r . ¢
9 - (" J .
. . _ . & o
{7) The source of funds has an impact. . . - . /:
: ' - St h
: -3 :
v ' v The funding source inpacts in several ways. First it affects the

very process of planning, design and oonstructicn. When funding comes
Ie M ¢ ¥
only fram private sources, \:he process tends not to be elaborate or
\ ’ . / ] o - . P
camplicated. Three of the four private instititions surveyed have no
, : N

' _+ formal written procedures; the .fourth, Stanford University, has a one~-

o

page "Review Checklist” which lists only fifteen separate steps. . -

-

With county, state or f ' funding, the process becomes more
. ' comple.x since the number of difSerent steps éz;eatly increases, At
Catonsville Commmity College, canstructlon p;oée@ure% are set forth
in'a list of eighty-.six steps.  Thirty-nine additional stéps involve
. A ‘ the county, and seven separate steps .include an agency of the state of

—— Maryland. Vhen federal funds are kused at the colleges, fourteen more

_ tsteps, all requiring formal éppmva}.s, a/reﬂadfled to the\l}st:.;

- s
q .
- b H L. o «
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v
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There may be negative side-effec¥s to such expanded procedures.
According to the physical ?Iant Wr at Towson State cbliege, tt::
process | of gev:Lew by age.ncles': for staté-fl;nded i)rojécts may take up

' to two years, rendering pmject spec.lflcatlons outdated At Catonsv:.lle
Oamn%uty College, federal funding has peen declined when the federal

‘ sha.rewascons:i.deredtoosmall wwanantthg tq.ne—congj’mmgcompllance

® ‘requirements. = . ~ ) .

' 'IhefmdmgsourcemayungactlnasecondWaybyspemfymgsme
ofthecoqlesandstarﬁardswmcharetobeapphed When state funds

are used in Michigan, for exanple, the State Bureau of Facilities

monitors a host of state-adopted standards, including space utiliéati.on,

the Life Safety Code, Occupational Safety and Héalth, the National Fire
Code, the National Electric Code, plus state coiSS-for Blubing,

elevators, ard school buildings. When federal funding (HEW) iS used, \
‘one or more of three different written constructlon quidelines may apply
General m—constmctmn gu:.delmes set forth a list of standa.rds/,’;lus T
Tonitoring instructions for HEW regional ‘'offices during the constructlon

, phase. : &udelnm for federally-funded hosﬁ/ital and medical, facilities

conta:.n several addltlonal standards. Gmdel.m% for cancer research
fac;llltles have separate standards, same of whi¢h are not contaan in

theothertﬂo . -




Sw@m for Further Study
’ ] \/‘

tlot‘xscailforfurtherstuiyofaspectsthatwere

not resol&ved in the present survey. ) .
NS .
Llsﬁ{ed maresaneaspectsthatwerenotaddressedmthe

've 'I‘hese ssuesnaya]sod&serveattentlmman

!

. The impact of agencies and organizatians that help to create

codes and standards: What role do manufacturers, msurance ccmpanles,

\

leglslatlve bodies and other groups play? ,
T . , . . "
. \ . ’ /
° @ The impact of location and Climate on creation of codes and
. standards: Are broad regional variations in standards desirable?
y ‘
1
e

e The impact of bidding practices and contract negotiations

upon energymservatlm efforts. B -

® The impact of first-cost compared to life-cycle costing on
energy consumption. . .
e The .impact of va.riations in codes within a g:Lven jurisdiction.

/.

building. codes. g —

° \;Rhe impact ochodes and standards other than\energy or general




\d

california
2-year public:
4-year public:

4-year private:-

publfc university:

Maryland
2-year public:
4-year public:

4-year private:

€ublic univergity:

Michigan
2-year ®ublic:

4-year public:

-

-
4-year priwvate:

puhlic university:

Texas %

<
= 4

2-year public:

4-year public:
4'? .

4-year private:

i

-

public univgrsity:

List of Reporting Institutions
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California Community Colleges - (& '
California State University & Colleges
Stanford Un1vers1ty\

Unlversz.ty of Callfornf : .

2

Catonsville Community College

Towson StawCollege _) . ' .

Johné\Hopklns Universi

University of Marylanw

L 4
'S

Lansing Community Coﬁlege
"
Grand Vallg?\State College
L 4 . '
Andrews University

. Michigan State University 1} ‘EB

Tarrant County Junior College/Tbietrict)_,
Texas State Un1vers1ty System
Southern Methodlst Un1vers1ty ‘

University of Texas State System




*The Pmarlcan Society of Heat.u’@ Refngerat;.ng and A].r-condltlomng Engmeers,

-
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\

- Inc¢., ASHRAE Standard 90-75:
Nar‘ﬁ_{ork,-N.Y.', 1975.
o

5

Emerngonsenratwn in New Building Design,

-
1

;

, ASHRAE Standard 62=73: -Natural and Mechanical Ventilation. ;C

}gm.ldmg Officials ,5: Code Administrators Intamata.onaly Inc., The BOCA Basz.c
Bm,Yc'hng Code/1975, 6th E‘d:.t.ion, Chicage, 1975.

————\— The m Baslic Meé%ucal Oode/l975, 2nd Edluoﬁ Chicago, 1975.

State Um.%em ty "Standards® for Construction Pro:;ects, by
Ythe Um.vers:.ty Ehgmeer, @ISJ.C&]. Plant DJ.VJS'iDn mee 2 1975 (rev:.sed)

§rinoeGeorgesCmm?tyOollege Mary’ ), " truct:.onPohcyademce—
deam;al, 972 é m C.!bn,s
t ¥

Stariford University, Fac:.lu:les Planning & Construction Cfffn.ce, "Facilities

Des:.gn Standards’ mxh/gvg;mpm January 1976. »

StateofCalJ.fonua Stgg:smgy tionandDevelo;m-than-'
mission, . “Energy 1 for Nonresidential Bu:.ldmgs
FJ.nalStaffPro&wtfor' (Bm.ld;.ngStandards)ofthe

i ti Code, Sac:ranento,&Febmazy 2, 1976.
State o Michigan, Michi
-Ehergy Code, 7. ‘

Texas State Building -

0‘»\

Mldu

Oode Catmssmn,

ich, Energy’ tion Manual, Part 2¢ Aparts’
ments and NOHregidehtial Buildings, Manual No. 1145BCGOT Austm, Texas,
July 15, .1976 (revised). .

. .
Maryland Deparm‘emt of Phys:.caJ. Plant, “Brleflng Docment
Capltal and Self-LJ.qmdatJ.ng Construction Programs, " Novenber 1976.

. c,
vaemlty B

o

* U.S.
&

t of Health, Educatlon and Welfa:z% Office of the Secreta.m

"Technical Handbook for FaCllltieS Eng:.neermg and truction

t)al

Federally Assistdd

on Management Services,"

n -.2.4: &u.de forPrOJectAple.
June 1975. .

a

~ at
——;-—,‘ Health Serv:.oe, Health Resourcw Adm.ru.stmtmn, "Minimm

Raqz-‘}bg;n' ts of Cons I and Bquipment for Hospital and Medical
(pHEW ‘ggb;,icatioﬁ No. (HRQ.)_’ 76-4000) , 1975.
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Facilities,"
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4.———'—, Public Health Service, National Institutes of Health, Division of/
Cancer Research Resources and Centers, Naticnal Cancer Institute,

"Design andconstnzctlonGxndeforCame.rResear&Facmlltles, June
1976 (draft status) .

Pbbllc Bealth Services Natlcmal Institutes of Health, Division of
R&seardmResouroes,AnmalResourcesBranm, "Guide for the Care and

Use of Laboratory Animals," (DHEW Publication No. (NIH) 74-23), revised
1972, second printing 1974

u«S _Envirormental Protectlon Agency® Standards of Performance for New Sta-
tionary Sources (40 CFR, Part 60): 36 FR 24876, 37 FR 5767, 38 FR 28564,
“. -40, FR 46250, 42 FR 5936.
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